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Sammandrag fran JP2002362998 
PROBLEM TO BE SOLVED: To provide a 
method and a device for producing & silicon 
carbide single crystal, by which deposition of 
the silicon carbide single crystal at 
inappropriate places other than the growth end 
surface of the growing crystal can be 
suppressed, and the growth of the growing 
crystal for a long time is possible, and a 
manufacturing device for the silicon carbide 
single crystal. SOLUTION: A pedestal 3 for 
supporting a substrate crystal 7 formed from a 
silicon carbide single crystal is placed in a 
reaction vessel 2 having a cylindrical 
peripheral wall 20. The silicon carbide single 
crystal is grown on the substrate crystal 7 by 
supplying a silicon containing gas 81, a carbon 
containing gas 82 and a carrier gas 83 toward 
the substrate crystal 7 supported by the 
pedestal 3, and at the same time, the excess 
silicon containing gas 81, the excess carbon 
containing gas 82 and the exess carrier gas 83 
are discharged through between the pedestal 
3 and the peripheral wall 20. An etching gas of 
etching silicon carbide is introduced to the 
neighborhood of the periphery of the interface 
37 of the substrate crystal 7 and the pedestal 3 
and the neighborhood of the periphery of 
growing end surface 750 of growing crystal 75 
of the silicon carbide single crystal grown on 
the substrate crystal 7. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
5 reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD 

10 

[Field of the Invention] This invention relates to the manufacture approach of 
the high yield and the silicon carbide monocrystal into which it can be efficient 
and silicon carbide monocrystal can be grown up, and a manufacturing 
installation using a CVD method (chemistry gaseous-phase method). 

15 

PRIOR ART 



[Description of the Prior Art] Since it has the description of high pressure- 
proofing and high electron mobility, silicon carbide is expected as a semi- 

20 conductor for power devices. Generally as an approach of manufacturing 

silicon carbide single **** used as the substrate, there are an approach called 
the sublimating method (amelioration Rayleigh law) and a CVD method. By 
the describing [ above ] amelioration Rayleigh method, while inserting a 
silicon carbide raw material into the crucible made from a graphite, the wall of 

25 the crucible made from a graphite is equipped with seed crystal (substrate 
crystal) so that it may counter with this raw material section. And the raw 
material section is heated at 2200-2400 degrees C, sublimation gas is 
generated, and silicon carbide monocrystal is grown up by making it 
recrystallize on the seed crystal made into a-ten number - hundreds of 

30 degrees-C low temperature from the raw material section. 

[0003] By this amelioration Rayleigh method, in order that silicon carbide raw 
materials may decrease in number with growth of silicon carbide monocrystal, 
a limitation is in the amount which can be grown up. And since a Si/C ratio will 
sublimate by the ratio exceeding 1 in case SiC sublimates even if it takes 

35 means to add a raw material in the middle of growth, the concentration and 
the sublimation rate of sublimation gas in the end crater which adds a raw 
material during growth will become the failure of growing up fluctuation and a 
crystal into high quality continuously. 

[0004] On the other hand, the approach indicated by the Patent Publication 
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Heisei No. 508531 [ 1 1 to ] official report, for example is one of those to which 
epitaxial growth of the silicon carbide is carried out by Above CVD. This 
approach is an approach of arranging seed crystal, supplying the material gas 
containing Si or C in a cylinder-like coil (susceptor), and growing up silicon 
5 carbide monocrystal on the above-mentioned seed crystal, since the above- 
mentioned reactant gas can be supplied continuously according to this 
approach - amelioration Rayleigh - growing up silicon carbide monocrystal 
can be continued for a long time compared with law 

10 TECHNICAL PROBLEM 



[Problem(s) to be Solved] However, in the above-mentioned conventional 
CVD method, also in a part unnecessary [ near / where the part which carries 
out crystal growth discharges the above-mentioned material gas on the inner 

1 5 skin of not only the above-mentioned seed crystal top but the above- 
mentioned coil / the exhaust port ], a silicon carbide crystal accumulates and 
it grows up. Therefore, by the silicon carbide crystal growth in this 
unnecessary part, supply of material gas is not continued, but growth of the 
silicon carbide monocrystal on seed crystal will also obtain a stop colander on 

20 the way, and will be lost. 

[0006] As this cure, it is WO. There is a method of preventing the blinding of 
an exhaust port by introducing into a reaction the gas (helium) which does not 
involve in accordance with the periphery of a reaction container as shown in 
the No. 98/14644 official report. However, by this approach, it is not avoided 

25 that the silicon carbide monocrystal (growth crystal) itself which grows on 
seed crystal is etched. Therefore, the yield of a growth crystal falls and 
productivity falls. 

[0007] After being made in view of this conventional trouble and securing the 
growth in a growth crystal growth edge, this invention can control deposition 
30 of the silicon carbide monocrystal in unnecessary parts other than a growth 
crystal growth end face, and tends to offer the manufacture approach of the 
silicon carbide monocrystal in which the growth covering the long time of a 
growth crystal is possible, and a manufacturing installation. 

35 MEANS 
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[Means for Solving the Problem] In the reaction container which has a tubed 
peripheral wall, the 1st invention arranges the plinth which supports the 
substrate crystal which consists of silicon carbide monocrystal, supplies the 
silicon content gas which contains silicon towards the above-mentioned 
5 substrate crystal supported by this plinth, and the carbon content gas 

containing carbon, and sets them on the above-mentioned substrate crystal. 
In the manufacture approach of the silicon carbide monocrystal which passes 
through between the above-mentioned plinth and the above-mentioned 
peripheral walls, and discharges the excessive above-mentioned silicon 

10 content gas and the above-mentioned carbon content gas while growing up 
silicon carbide monocrystal In the above-mentioned substrate crystal top near 
the periphery of the interface of the above-mentioned substrate crystal and 
the above-mentioned plinth It is in the manufacture approach of the silicon 
carbide monocrystal characterized by introducing etching gas with the 

1 5 effectiveness which etches silicon carbide near the periphery of the grown-up 
growth crystal growth end face which is silicon carbide monocrystal (claim 1). 
[0009] In this invention, the above-mentioned etching gas is introduced into at 
least two saying near the periphery of the growth crystal growth end face 
which grew on the above-mentioned substrate crystal and which is silicon 

20 carbide monocrystal near the periphery of the interface of the above- 
mentioned substrate crystal and the above-mentioned plinth places like the 
above. Thereby, deposition of the silicon carbide monocrystal to the above- 
mentioned plinth, a peripheral wall, and an exhaust system can be controlled, 
without etching most above-mentioned growth crystals. 

25 [0010] That is, the above-mentioned silicon content gas and carbon content 
gas which reached the above-mentioned growth crystal growth end face grow 
up silicon carbide monocrystal on the growth crystal growth end face already 
formed a substrate crystal or on it. And the gas of the surplus which was not 
able to contribute to this crystal growth passes through between the above- 

30 mentioned growth crystal and the above-mentioned peripheral walls, and is 
exhausted. At this time, the reactivity of the gas of the above-mentioned 
surplus can be changed by installation of the etching gas from [ above- 
mentioned ] two places by this invention in two steps. 
[0011] First, the above-mentioned etching gas is introduced near the 

35 periphery of the growth crystal growth end face which grew on the above- 
mentioned substrate crystal and which is silicon carbide monocrystal. The 
above-mentioned etching gas acts so that a degree of supersaturation may 
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approach [ the condition of the mixed gas of the silicon content gas of the 
surplus which still has reactivity, and carbon content gas / silicon and carbon ] 
a zero state from a reactant high condition by supersaturation by this. This 
changes to the condition of also controlling the gas of the above-mentioned 
5 surplus and the mixed gas of etching gas etching the growth crystal which 
controls new crystal growth and has already been obtained. 
[0012] Next, after the above-mentioned mixed gas passes through the side 
face of a growth crystal, it is mixed with the etching gas introduced further [ 
near the periphery of the interface of the above-mentioned substrate crystal 

10 and the above-mentioned plinth ]. Thereby, the above-mentioned mixed gas 
by which the supersaturation condition had already approached zero also has 
the capacity which fully changes with the etching gas introduced further to the 
condition of unsaturation, and etches a silicon carbide crystal with the above- 
mentioned etching gas. Therefore, the above-mentioned mixed gas in this 

15 phase controls new silicon carbide crystal growth certainly, and even if a 
silicon carbide crystal newly tends to carry out growth deposition, it has the 
property which bars that deposition according to the etching force of the 
above-mentioned etching gas. 

[0013] Thus, in this invention, dissolution of the above-mentioned degree of 
20 supersaturation of silicon content gas and carbon content gas and 

unsaturation-ization can be gradually performed by introducing the two steps 
of above-mentioned etching gas. Thereby, deposition of the silicon carbide 
monocrystal to an exhaust system can be prevented, preventing etching of 
the above-mentioned growth crystal. So, growth covering the long time of a 
25 growth crystal can be enabled. Moreover, the crystal growth which was 

further excellent in the controllability becomes possible by performing etching 
gas installation of a multistage story if needed. 

[0014] The plinth which supports the substrate crystal with which the 2nd 
invention has been arranged in the reaction container which has a tubed 

30 peripheral wall, and this reaction container, and which consists of silicon 
carbide monocrystal, A reactant gas supply means to supply the silicon 
content gas which contains silicon towards the above-mentioned substrate 
crystal supported by this plinth, and the carbon content gas containing 
carbon, In the manufacturing installation of silicon carbide monocrystal which 

35 has the flueway which passes through between the above-mentioned plinth 
and the above-mentioned peripheral walls, and discharges the excessive 
above-mentioned silicon content gas and the above-mentioned carbon 
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content gas A 1st etching gas installation means to introduce the etching gas 
which has the effectiveness which etches silicon carbide near the periphery of 
the interface of the above-mentioned substrate crystal and the above- 
mentioned plinth, It is in the manufacturing installation of the silicon carbide 
5 monocrystal characterized by having a 2nd etching gas installation means to 
introduce etching gas with the effectiveness which etches silicon carbide, 
near the periphery of the end face of the growth crystal which is silicon 
carbide monocrystal which grew on the above-mentioned substrate crystal 
(claim 5). 

10 [0015] In the manufacturing installation of this invention, it has the above- 
mentioned 1st and 2nd etching gas installation means. Therefore, the above- 
mentioned etching gas can be introduced in two steps. So, like the above, the 
outstanding manufacture approach can be performed and growth covering 
the long time of the growth crystal of silicon carbide monocrystal can be 

15 enabled. 
[0016] 

[Embodiment of the Invention] In the 1st above-mentioned invention (claim 1), 
it is [ / near the periphery of the interface of the above-mentioned substrate 
crystal and the above-mentioned plinth ] desirable to introduce by carrying out 
20 the regurgitation of the above-mentioned etching gas towards the exterior 
from the interior of the above-mentioned plinth (claim 2). In this case, even 
when the above-mentioned plinth moves, the introductory location of etching 
gas can always be made regularity, and the stable etching effectiveness is 
acquired. 

25 [0017] Moreover, it is [ / near the periphery of the end face of the above- 
mentioned growth crystal ] desirable to introduce by carrying out the 
regurgitation of the above-mentioned etching gas towards the method of 
inside from the above-mentioned peripheral wall (claim 3). In this case, supply 
of the etching gas to the periphery of the end face of the above-mentioned 

30 growth crystal can be easily adjusted according to the location of a growth 
edge. 

[0018] Moreover, it is desirable that the above-mentioned etching gas is 
hydrogen, halogen gas, and mixed gas that contains one sort or two or more 
gas among hydrogen halides (claim 4). If these gas is used, while being able 
35 to adjust the degree of supersaturation of the silicon in the above-mentioned 
silicon content gas and carbon content gas, and carbon easily, the etching 
effectiveness of silicon carbide monocrystal can be acquired easily. 
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[0019] In the 2nd above-mentioned invention (claim 5), it is desirable that the 
above-mentioned 1st etching gas installation means has the 1st gas port 
which carries out opening toward the method of outside from the peripheral 
face of the above-mentioned plinth (claim 6). Thereby, the introductory path of 
5 etching gas can be prepared in the interior of the above-mentioned plinth, and 
facility structure for making the introductory location of etching gas regularity 
can be simplified. 

[0020] Moreover, it is desirable that the above-mentioned 2nd etching gas 
installation means has the 2nd gas port which carries out opening toward the 
10 method of inside from the inner skin of the above-mentioned peripheral wall of 
the above-mentioned reaction container (claim 7). In this case, the 
introductory path of etching gas can be prepared in a way outside the above- 
mentioned peripheral wall, and facility structure for making the introductory 
location of etching gas regularity can be simplified. 

15 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

20 [Field of the Invention] This invention relates to the manufacture approach of 
the high yield and the silicon carbide monocrystal into which it can be efficient 
and silicon carbide monocrystal can be grown up, and a manufacturing 
installation using a CVD method (chemistry gaseous-phase method). 
[0002] 

25 [Description of the Prior Art] Since it has the description of high pressure- 
proofing and high electron mobility, silicon carbide is expected as a semi- 
conductor for power devices. Generally as an approach of manufacturing 
silicon carbide single **** used as the substrate, there are an approach called 
the sublimating method (amelioration Rayleigh law) and a CVD method. By 

30 the describing [ above ] amelioration Rayleigh method, while inserting a 

silicon carbide raw material into the crucible made from a graphite, the wall of 
the crucible made from a graphite is equipped with seed crystal (substrate 
crystal) so that it may counter with this raw material section. And the raw 
material section is heated at 2200-2400 degrees C, sublimation gas is 

35 generated, and silicon carbide monocrystal is grown up by making it 
recrystallize on the seed crystal made into a-ten number - hundreds of 
degrees-C low temperature from the raw material section. 



[0003] By this amelioration Rayleigh method, in order that silicon carbide raw 
materials may decrease in number with growth of silicon carbide monocrystal, 
a limitation is in the amount which can be grown up. And since a Si/C ratio will 
sublimate by the ratio exceeding 1 in case SiC sublimates even if it takes 
5 means to add a raw material in the middle of growth, the concentration and 
the sublimation rate of sublimation gas in the end crater which adds a raw 
material during growth will become the failure of growing up fluctuation and a 
crystal into high quality continuously. 

[0004] On the other hand, the approach indicated by the Patent Publication 
10 Heisei No. 508531 [ 1 1 to ] official report, for example is one of those to which 
epitaxial growth of the silicon carbide is carried out by Above CVD. This 
approach is an approach of arranging seed crystal, supplying the material gas 
containing Si or C in a cylinder-like coil (susceptor), and growing up silicon 
carbide monocrystal on the above-mentioned seed crystal, since the above- 
15 mentioned reactant gas can be supplied continuously according to this 

approach - amelioration Rayleigh - growing up silicon carbide monocrystal 

can be continued for a long time compared with law 

[0005] 

[Problem(s) to be Solved] However, in the above-mentioned conventional 
20 CVD method, also in a part unnecessary [ near / where the part which carries 
out crystal growth discharges the above-mentioned material gas on the inner 
skin of not only the above-mentioned seed crystal top but the above- 
mentioned coil / the exhaust port ], a silicon carbide crystal accumulates and 
it grows up. Therefore, by the silicon carbide crystal growth in this 
25 unnecessary part, supply of material gas is not continued, but growth of the 
silicon carbide monocrystal on seed crystal will also obtain a stop colander on 
the way, and will be lost. 

[0006] As this cure, it is WO. There is a method of preventing the blinding of 
an exhaust port by introducing into a reaction the gas (helium) which does not 
30 involve in accordance with the periphery of a reaction container as shown in 
the No. 98/14644 official report. However, by this approach, it is not avoided 
that the silicon carbide monocrystal (growth crystal) itself which grows on 
seed crystal is etched. Therefore, the yield of a growth crystal falls and 
productivity falls. 

35 [0007] After being made in view of this conventional trouble and securing the 
growth in a growth crystal growth edge, this invention can control deposition 
of the silicon carbide monocrystal in unnecessary parts other than a growth 
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crystal growth end face, and tends to offer the manufacture approach of the 
silicon carbide monocrystal in which the growth covering the long time of a 
growth crystal is possible, and a manufacturing installation. 
[0008] 

5 [Means for Solving the Problem] In the reaction container which has a tubed 
peripheral wall, the 1st invention arranges the plinth which supports the 
substrate crystal which consists of silicon carbide monocrystal, supplies the 
silicon content gas which contains silicon towards the above-mentioned 
substrate crystal supported by this plinth, and the carbon content gas 

10 containing carbon, and sets them on the above-mentioned substrate crystal. 
In the manufacture approach of the silicon carbide monocrystal which passes 
through between the above-mentioned plinth and the above-mentioned 
peripheral walls, and discharges the excessive above-mentioned silicon 
content gas and the above-mentioned carbon content gas while growing up 

15 silicon carbide monocrystal In the above-mentioned substrate crystal top near 
the periphery of the interface of the above-mentioned substrate crystal and 
the above-mentioned plinth It is in the manufacture approach of the silicon 
carbide monocrystal characterized by introducing etching gas with the 
effectiveness which etches silicon carbide near the periphery of the grown-up 

20 growth crystal growth end face which is silicon carbide monocrystal (claim 1 ). 
[0009] In this invention, the above-mentioned etching gas is introduced into at 
least two saying near the periphery of the growth crystal growth end face 
which grew on the above-mentioned substrate crystal and which is silicon 
carbide monocrystal near the periphery of the interface of the above- 

25 mentioned substrate crystal and the above-mentioned plinth places like the 
above. Thereby, deposition of the silicon carbide monocrystal to the above- 
mentioned plinth, a peripheral wall, and an exhaust system can be controlled, 
without etching most above-mentioned growth crystals. 
[0010] That is, the above-mentioned silicon content gas and carbon content 

30 gas which reached the above-mentioned growth crystal growth end face grow 
up silicon carbide monocrystal on the growth crystal growth end face already 
formed a substrate crystal or on it. And the gas of the surplus which was not 
able to contribute to this crystal growth passes through between the above- 
mentioned growth crystal and the above-mentioned peripheral walls, and is 

35 exhausted. At this time, the reactivity of the gas of the above-mentioned 
surplus can be changed by installation of the etching gas from [ above- 
mentioned ] two places by this invention in two steps. 
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[001 1] First, the above-mentioned etching gas is introduced near the 
periphery of the growth crystal growth end face which grew on the above- 
mentioned substrate crystal and which is silicon carbide monocrystal. The 
above-mentioned etching gas acts so that a degree of supersaturation may 
5 approach [ the condition of the mixed gas of the silicon content gas of the 
surplus which still has reactivity, and carbon content gas / silicon and carbon ] 
a zero state from a reactant high condition by supersaturation by this. This 
changes to the condition of also controlling the gas of the above-mentioned 
surplus and the mixed gas of etching gas etching the growth crystal which 

10 controls new crystal growth and has already been obtained. 

[0012] Next, after the above-mentioned mixed gas passes through the side 
face of a growth crystal, it is mixed with the etching gas introduced further [ 
near the periphery of the interface of the above-mentioned substrate crystal 
and the above-mentioned plinth ]. Thereby, the above-mentioned mixed gas 

15 by which the supersaturation condition had already approached zero also has 
the capacity which fully changes with the etching gas introduced further to the 
condition of unsaturation, and etches a silicon carbide crystal with the above- 
mentioned etching gas. Therefore, the above-mentioned mixed gas in this 
phase controls new silicon carbide crystal growth certainly, and even if a 

20 silicon carbide crystal newly tends to carry out growth deposition, it has the 
property which bars that deposition according to the etching force of the 
above-mentioned etching gas. 

[0013] Thus, in this invention, dissolution of the above-mentioned degree of 
supersaturation of silicon content gas and carbon content gas and 

25 unsaturation-ization can be gradually performed by introducing the two steps 
of above-mentioned etching gas. Thereby, deposition of the silicon carbide 
monocrystal to an exhaust system can be prevented, preventing etching of 
the above-mentioned growth crystal. So, growth covering the long time of a 
growth crystal can be enabled. Moreover, the crystal growth which was 

30 further excellent in the controllability becomes possible by performing etching 
gas installation of a multistage story if needed. 

[0014] The plinth which supports the substrate crystal with which the 2nd 
invention has been arranged in the reaction container which has a tubed 
peripheral wall, and this reaction container, and which consists of silicon 
35 carbide monocrystal, A reactant gas supply means to supply the silicon 
content gas which contains silicon towards the above-mentioned substrate 
crystal supported by this plinth, and the carbon content gas containing 
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carbon, In the manufacturing installation of silicon carbide monocrystal which 
has the flueway which passes through between the above-mentioned plinth 
and the above-mentioned peripheral walls, and discharges the excessive 
above-mentioned silicon content gas and the above-mentioned carbon 
5 content gas A 1st etching gas installation means to introduce the etching gas 
which has the effectiveness which etches silicon carbide near the periphery of 
the interface of the above-mentioned substrate crystal and the above- 
mentioned plinth, It is in the manufacturing installation of the silicon carbide 
monocrystal characterized by having a 2nd etching gas installation means to 
10 introduce etching gas with the effectiveness which etches silicon carbide, 
near the periphery of the end face of the growth crystal which is silicon 
carbide monocrystal which grew on the above-mentioned substrate crystal 
(claim 5). 

[0015] In the manufacturing installation of this invention, it has the above- 
15 mentioned 1st and 2nd etching gas installation means. Therefore, the above- 
mentioned etching gas can be introduced in two steps. So, like the above, the 
outstanding manufacture approach can be performed and growth covering 
the long time of the growth crystal of silicon carbide monocrystal can be 
enabled. 
20 [0016] 

[Embodiment of the Invention] In the 1st above-mentioned invention (claim 1), 
it is [ / near the periphery of the interface of the above-mentioned substrate 
crystal and the above-mentioned plinth ] desirable to introduce by carrying out 
the regurgitation of the above-mentioned etching gas towards the exterior 
25 from the interior of the above-mentioned plinth (claim 2). In this case, even 
when the above-mentioned plinth moves, the introductory location of etching 
gas can always be made regularity, and the stable etching effectiveness is 
acquired. 

[0017] Moreover, it is [ / near the periphery of the end face of the above- 
30 mentioned growth crystal ] desirable to introduce by carrying out the 

regurgitation of the above-mentioned etching gas towards the method of 
inside from the above-mentioned peripheral wall (claim 3). In this case, supply 
of the etching gas to the periphery of the end face of the above-mentioned 
growth crystal can be easily adjusted according to the location of a growth 
35 edge. 

[0018] Moreover, it is desirable that the above-mentioned etching gas is 
hydrogen, halogen gas, and mixed gas that contains one sort or two or more 
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gas among hydrogen halides (claim 4). If these gas is used, while being able 
to adjust the degree of supersaturation of the silicon in the above-mentioned 
silicon content gas and carbon content gas, and carbon easily, the etching 
effectiveness of silicon carbide monocrystal can be acquired easily. 
5 [0019] In the 2nd above-mentioned invention (claim 5), it is desirable that the 
above-mentioned 1st etching gas installation means has the 1st gas port 
which carries out opening toward the method of outside from the peripheral 
face of the above-mentioned plinth (claim 6). Thereby, the introductory path of 
etching gas can be prepared in the interior of the above-mentioned plinth, and 
10 facility structure for making the introductory location of etching gas regularity 
can be simplified. 

[0020] Moreover, it is desirable that the above-mentioned 2nd etching gas 
installation means has the 2nd gas port which carries out opening toward the 
method of inside from the inner skin of the above-mentioned peripheral wall of 
15 the above-mentioned reaction container (claim 7). In this case, the 

introductory path of etching gas can be prepared in a way outside the above- 
mentioned peripheral wall, and facility structure for making the introductory 
location of etching gas regularity can be simplified. 
[0021] 

20 [Example] (Example 1 ) It explains using drawing 1 about the example 

concerning the manufacture approach of the silicon carbide monocrystal of 
this invention, and a manufacturing installation. The reaction container 2 
which has the cylinder-like peripheral wall 20 as the manufacturing installation 
1 of the silicon carbide monocrystal of this example is shown in drawing 1 , 

25 The plinth 3 which supports the substrate crystal 7 which has been arranged 
in this reaction container 2, and which consists of silicon carbide monocrystal, 
A reactant gas supply means to supply the silicon content gas 81 which 
contains silicon towards the above-mentioned substrate crystal 7 supported 
by this plinth 3, and the carbon content gas 82 containing carbon, It has the 

30 flueway 23 which passes through between the above-mentioned plinth 3 and 
the above-mentioned peripheral walls 20, and discharges the excessive 
above-mentioned silicon content gas and the above-mentioned carbon 
content gas. 

[0022] Near the periphery of the interface 37 of the above-mentioned 
35 substrate crystal 7 and the above-mentioned plinth 3, it has a 2nd etching gas 
installation means 42 introduce etching gas 9 with the effectiveness which 
etches silicon carbide, near the periphery of the end face 750 of the growth 
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crystal 75 which are a 1st etching gas installation means 41 to introduce 
etching gas 9 with the effectiveness which etches silicon carbide, and silicon 
carbide monocrystal which grew on the substrate crystal 7. 
[0023] The 1st etching gas installation means 41 of this example has the 1st 
5 gas port 41 0 which carries out opening toward the method of outside from the 
peripheral face 30 of a plinth 3. And the etching gas installation tubing 415 is 
formed in the interior of a plinth 3, and the etching gas source of supply which 
is not illustrated to this is connected so that it may lead to this 1st gas port 
410. Moreover, the above-mentioned plinth 3 is constituted so that it may go 

10 up according to growth of the growth crystal 75. And, of course, the 1st gas 
port 410 of the above goes up with a rise of a plinth 3. 
[0024] Moreover, the 2nd etching gas installation means 42 of this example 
has the 2nd gas port 420 which carries out opening toward the method of 
inside from the inner skin of the above-mentioned peripheral wall 20 of the 

15 reaction container 2. Opening of this 2nd gas port 420 is carried out toward 
the periphery of the growth end face 750 of the growth crystal 75. The etching 
gas source of supply which does not illustrate the etching gas installation 
tubing 425 which leads to the 2nd gas port 420 of the above is connected. 
[0025] Moreover, the manufacturing installation 1 of this example covers the 

20 perimeter of the above-mentioned reaction container 2 with a quartz tube 15, 
and has installed the high frequency coil 18 for heating in the part 
corresponding to the above-mentioned reaction container 2 in the method of 
the outside further. And the lower lid (illustration abbreviation) equipped with 
the supply pipe which supplies the above-mentioned silicon content gas 81 

25 and carbon content gas 82 is formed in the lower limit of the above-mentioned 
quartz tube 15, and the top cover (illustration abbreviation) equipped with the 
exhaust port for exhausting various gas is prepared in the upper limit of a 
quartz tube 15. 

[0026] Moreover, it arranged in the lower limit of the above-mentioned plinth 3 
30 in this example, using 4 H-SiC single crystal substrate as the above- 
mentioned substrate crystal 7. Moreover, SiH4 gas was used as the above- 
mentioned silicon content gas 81, and C3H8 were used as the above- 
mentioned carbon content gas 82. And profit which shows these gas 81 and 
82 to drawing 1 is introduced from reaction container 2 lower part, and grows 
35 up SiC on the substrate crystal 7. 

[0027] H2 gas which the gas and material gas which were not used for growth 
decomposed and generated passes through the side face of the growth 
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crystal 75, and goes to an exhaust port. Here, the manufacturing installation 1 
of this example has the above-mentioned 1st etching gas installation means 
41 and the 2nd etching means 42. Near the periphery of the interface 37 of 
the substrate crystal 7 and a plinth 3, etching gas 9 is introduced from the 
5 above-mentioned 1st etching gas installation means 41 using these. 

Moreover, near the periphery of the growth end face 750 of the growth crystal 
75 which is silicon carbide monocrystal which grew on the substrate crystal 7, 
etching gas 9 is introduced from the above-mentioned 2nd etching gas 
installation means 42. 

10 [0028] Thereby, on growth end-face level, since etching gas 9 is introduced 
from a plinth on the interface level of a substrate crystal and a plinth from a 
periphery, even if it moves a plinth 3 with crystal growth, a relative 
introductory location does not change, but it can perform steady etching gas 
installation from it. In addition, the direction of a medial axis (the direction of a 

1 5 path) or a tangential direction (the direction of a swirl) is sufficient as the 
introductory direction of etching gas. 

[0029] the growth conditions of this example -- the substrate temperature of 
2000-2500 degrees C, and SiH4 flow rate = - it is 50 - 800sccm, C3H8 flow- 
rate =10 - 300sccm, SiH4, Ar=1 - 10SLM as carrier gas of C3H8, and 

20 pressure =100 - 400Torr, and a growth rate is 0.5 - 3 mm/h. Moreover, in the 
above-mentioned 2nd etching gas installation means 42, 10-30SLM 
installation was carried out in 5-10SLM and the 1st etching gas installation 
means 41, using H2 as the above-mentioned etching gas 9. 
[0030] In this example, since big etching in the side attachment wall of the 

25 growth crystal 75 was not seen and deposition of a crystal was not seen in 
the exhaust port as a result of carrying out growth of 30 hours, it has checked 
that the crystal growth covering long duration was possible. This result shows 
that it is very effective to perform two steps of etching gas installation using 
the two above-mentioned etching gas installation means 41 and 42. And the 

30 operation effectiveness by two steps of this etching gas installation is 
considered as follows. 

[0031] That is, a degree of supersaturation approaches a zero state by 
introducing etching gas 9 from the condition that the degree of 
supersaturation of silicon and carbon has the high condition of the mixed gas 
35 of the silicon content gas 81 of the surplus which still has reactivity, and 

carbon content gas 82, and crystal growth progresses, near the periphery of 
the growth end face 750 of the growth crystal 75 which is silicon carbide 
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monocrystal which grew on the substrate crystal 7. This changes to the 
condition of also controlling the gas of the above-mentioned surplus and the 
mixed gas of etching gas etching the growth crystal which controls new 
crystal growth and has already been obtained. 
5 [0032] Next, after the above-mentioned mixed gas passes through the side 
face of the growth crystal 75, it is mixed with the etching gas 9 introduced 
further [ near the periphery of the interface 37 of the above-mentioned 
substrate crystal 7 and a plinth 3 ]. Thereby, the above-mentioned mixed gas 
by which the supersaturation condition had already approached zero also has 

10 the capacity which fully changes with the etching gas 9 introduced further to 
the condition of unsaturation, and etches a silicon carbide crystal with the 
above-mentioned etching gas 9. Therefore, the above-mentioned mixed gas 
in this phase controls new silicon carbide crystal growth certainly, and even if 
a silicon carbide crystal newly tends to accumulate, it bars that deposition 

15 certainly according to the etching force of the above-mentioned etching gas. 
[0033] Thus, in this example, dissolution of the above-mentioned 
supersaturation of silicon content gas 81 and carbon content gas 82 and 
unsaturation-ization can be gradually performed by introducing the two steps 
of above-mentioned etching gas 9. Thereby, it is thought that deposition of 

20 the silicon carbide crystal to an exhaust system was able to be prevented, 
preventing etching of the above-mentioned growth crystal 75. 
[0034] (Example 2) In this example, only the point using HCI as etching gas 9 
was changed using the manufacturing installation of the same configuration 
as an example 1 . Big etching in the side attachment wall of the growth crystal 

25 75 was not seen like the case where H2 is used as etching gas also in this 
case, and deposition of a crystal was not seen in the exhaust port. Therefore, 
it has checked that growth of long duration was possible by introducing 
etching gas 9 into multistage. 

[0035] (Example of a comparison) In this example of a comparison, the 
30 installation of the etching gas 9 by the 1st etching gas installation means 41 in 
an example 1 was stopped, etching gas 9 was introduced only from the 2nd 
etching gas installation means 42, and others conducted the growth 
experiment like the example 1. Consequently, in this example of a 
comparison, SiC accumulated on the plinth side-attachment-wall section with 
35 advance of growth time amount, and the exhaust port began lock out. 
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CLAIMS 



[Claim(s)] 

5 [Claim 1] The silicon content gas which contains silicon towards the above- 
mentioned substrate crystal which has arranged the plinth which supports the 
substrate crystal which consists of silicon carbide monocrystal, and was 
supported by this plinth in the reaction container which has a tubed peripheral 
wall, and the carbon content gas containing carbon are supplied. In the 

10 manufacture approach of the silicon carbide monocrystal which passes 
through between the above-mentioned plinth and the above-mentioned 
peripheral walls, and discharges the excessive above-mentioned silicon 
content gas and the above-mentioned carbon content gas while growing up 
silicon carbide monocrystal on the above-mentioned substrate crystal The 

15 manufacture approach of the silicon carbide monocrystal characterized by 
introducing etching gas with the effectiveness which etches silicon carbide 
near the periphery of the growth crystal growth end face which grew on the 
above-mentioned substrate crystal, and which is silicon carbide monocrystal 
near the periphery of the interface of the above-mentioned substrate crystal 

20 and the above-mentioned plinth. 

[Claim 2] The manufacture approach of the silicon carbide monocrystal 
characterized by introducing in claim 1 [ near the periphery of the interface of 
the above-mentioned substrate crystal and the above-mentioned plinth ] by 
carrying out the regurgitation of the above-mentioned etching gas towards the 

25 exterior from the interior of the above-mentioned plinth. 

[Claim 3] The manufacture approach of the silicon carbide monocrystal 
characterized by introducing [ near the periphery of the end face of the above- 
mentioned growth crystal ] in claim 1 or 2 by carrying out the regurgitation of 
the above-mentioned etching gas towards the method of inside from the 

30 above-mentioned peripheral wall. 

[Claim 4] It is the manufacture approach of the silicon carbide monocrystal 
characterized by being the mixed gas in which the above-mentioned etching 
gas contains one sort or two or more gas among hydrogen, halogen gas, and 
hydrogen halide in any 1 term of claims 1-3. 

35 [Claim 5] The reaction container which has a tubed peripheral wall, and the 
plinth which supports the substrate crystal which has been arranged in this 
reaction container, and which consists of silicon carbide monocrystal, A 
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reactant gas supply means to supply the silicon content gas which contains 
silicon towards the above-mentioned substrate crystal supported by this 
plinth, and the carbon content gas containing carbon, In the manufacturing 
installation of silicon carbide monocrystal which has the flueway which passes 
5 through between the above-mentioned plinth and the above-mentioned 
peripheral walls, and discharges the excessive above-mentioned silicon 
content gas and the above-mentioned carbon content gas A 1st etching gas 
installation means to introduce the etching gas which has the effectiveness 
which etches silicon carbide near the periphery of the interface of the above- 

10 mentioned substrate crystal and the above-mentioned plinth, The 

manufacturing installation of the silicon carbide monocrystal characterized by 
having a 2nd etching gas installation means to introduce etching gas with the 
effectiveness which etches silicon carbide, near the periphery of the end face 
of the growth crystal which is silicon carbide monocrystal which grew on the 

15 above-mentioned substrate crystal. 

[Claim 6] It is the manufacturing installation of the silicon carbide monocrystal 
characterized by having the 1st gas port which carries out opening of the 
above-mentioned 1st etching gas installation means toward the method of 
outside in claim 5 from the peripheral face of the above-mentioned plinth. 

20 [Claim 7] It is the manufacturing installation of the silicon carbide monocrystal 
characterized by having the 2nd gas port which carries out opening of the 
above-mentioned 2nd etching gas installation means toward the method of 
inside in claim 5 or 6 from the inner skin of the above-mentioned peripheral 
wall of the above-mentioned reaction container. 
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DRAWINGS 
f Drawing 11 
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